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Abstract The levels of some biomolecules and ions in the body are usually related to the structural and functional changes
of cells, tissues, organs, efc., which directly affect the prevention, diagnosis, and treatment of diseases. Therefore, in vivo
bioassays of these substances are of great significance in medical and healthcare fields. The nano fluorescent probes consisted
of rare earth nano materials have advantages of high sensitivity, simplicity, efficiency, and strong anti-interference ability,
thus showing great potential in bioassays. The functionalization of aptamers on rare earth nanomaterials can further provide
better specific recognition ability and biocompatibility for nano fluorescent probes, thereby enhancing their bioassays ability
in complex samples. In this paper, the research progress of aptamer-functionalized rare earth nanomaterials as nano fluores-
cent probes in the field of bioassays is reviewed, and the main types, properties, detection mechanisms and detection sub-

stances are briefly introduced.
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Figure 1 Representative upconversion processes of (a) excited state
absorption (ESA), (b) energy transfer upconversion (ETU) and (c) photon

avalanche (PA). Reprinted with permission from ref. 25. Copyright 2018,
Wiley-VCH Verlag GmbH & KGaA, Weinheim.
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Figure 2 Schematic illustration of persistent luminescence mechanisms
of rare earth PLNPs. Reprinted with permission from ref. 26. Copyright
2019, Chinese Chemical Society and Institute of Materia Medica, Chinese
Academy of Medical Sciences.
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Figure 3 Scheme of the relative distance changes of signal groups after
aptamers binding targets.
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Figure 4 Schematic illustration of sandwich mode for RNA detection.

Reprinted with permission from ref. 14. Copyright 2020, American
Chemical Society.
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Figure 5 Schematic diagram of competitive replacement mode. Compe-
tition of targets with (a) DNA strands'® and (b) carbon nanoparticles
(CNPs)™*!. Reprinted with permission from ref. 43 (Copyright 2017, The
Royal Society of Chemistry) and ref. 45 (Copyright 2011, American
Chemical Society).
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